[Interaction of metal cations with Ca2+-transport sites of the plasma membrane Ca2+ pump of secretory cells of gastric glands].
Investigation of Ca2+ transport by calcium pump of the cell plasma membrane of the gastric glands isolated from guinea pigs and its inhibition by metal cations has been performed. The mainly competitive type of Ca2+ translocation inhibition by the calcium pump by metals cations (0.025-1.00 mM) was determined. Potency of inhibition increases in such an order (I50, mM): Ba2+ (0.336) < Sr2+ (0.251) < Mn2+ (0.099) < Co2+ (0.029) < Cd2+ (0.016). It was shown by one-factor dispersion analysis that potency of inhibition depends on ionic radii and hydration enthalpy of metal cations and also on stability constants of their complexes with oxygen-containing bioligands (acetic, aspartic and glutamic acid) (hx2 = 83.73-85.95). Dependence of the inhibition constants (I50) on ionic radii is most adequately described by the parabolic equation, such a dependence on hydration enthalpy and stability constants with oxygen-containing bioligands--by exponential or multiplicative equations. The conclusion has been made that selective Ca2+ translocation by the calcium pump and its inhibition by metal cations is determined by the interaction between energy of their interaction with cation-binding sites of the transport system and energy of hydration. Energetics of such interactions depends on the steric factors. The physicochemical model of the Ca2+ selective translocation by calcium pump and its inhibition by metal cations has been proposed.